Equilibrium study on the binding between thermolysin and Streptomyces metalloprotease inhibitor, talopeptin (MKI).
The binding between thermolysin and its specific inhibitor, talopeptin (MKI), was found to show a fluorescence increase when excited at 280 nm and 295 nm, and a difference spectrum characterized by two peaks at 294 nm and 285 nm with a shoulder around 278 nm, indicating a microenvironmental change in tryptophan residue(s) of thermolysin and/or talopeptin. The inhibitor constant of talopeptin against thermolysin, Ki, was determined over the pH range 5-9 from the inhibition of the enzyme activity towards 3-(2-furylacryloyl)-glycyl-L-leucine amide (FAGLA) as a substrate. The dissociation constant of thermolysin-talopeptin complex, Kd, determined directly from fluorometric titration was in good agreement with the inhibitor constant, Ki, between pH 6 and 8.5. The pH dependence of Ki and Kd suggested that at least two ionizable groups of thermolysin in their protonated forms are essential for the binding between thermolysin and talopeptin. The temperature dependence of K1 at pH 5.5 indicated that the binding is largely exothermic (delta H degree = -12 kcal/mol) and essentially enthalpy-driven.